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ABSTRACT

Construction collaboration extranets (CCEs) provide various functionalities depending on the
vendors’origins,history,experiences,andfinancialstatus.Previousresearchhaslistedanddescribed
thefunctionalitiesthatextranetsystemscanbecapableofproviding.However,nopublicationwas
foundsofartosystematicallyanalyzeusers’perspectivestotheprovidedfunctionalities.Thisarticle
istobridgethisgapthroughaquestionnairesurveytotheusers.Itaimsatexamininguser’sattitude
tofunctionalitiesofCCEs.Theresultmaybeusefultoinformationsystemvendors,end-usersand
researchersinvolvedinCCEsdevelopmentandimplementation.
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1. INTRodUCTIoN

Web-based Construction collaboration extranets (CCEs), or sometimes called project extranets,
have been adopted in improving the efficiency and effectiveness of information management,
communicationandcollaborationintheconstructionindustry(BecerikandPollalis,2006).CCEs
makeuseoftheadvantagesoftheInternetforbeingaglobalnetworkthatisnotrestrictedbylocation,
timeordifferentcomputeroperatingsystems.ThebenefitsgainedfromusingCCEsinclude:noextra
hardwareandsoftwareinvestment(ZouandRoslan,2005);applicationandlocationindependent
(NitithamyongandSkibniewski,2004);up-to-dateinformationretrievalandimprovedcommunication
(ZouandRoslan,2005);costandtimeeffective(Tam,1999,NCCTP,2006);andsomeintangible
benefitslikefewclaimsandgreaterflexibility(Wilkinson,2005,Wilkinson,2008).

Todeliverthesebenefitstousers,currentCCEshavesuppliedanumberoffunctionsincluding
document management tool, workflow management tool, collaborative tool, organizational tool,
reportinganddataexportingtoolandmaintenancetool(ZouandRoslan,2005).Thefunctionalities
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suppliedbyacertainproductvarygreatlydependingontheorigins,history,andfinancialstatusof
thevendors(Wilkinson,2005),intheformofasingleservicetofullyhostedservice(CICA,2003).

Previous studies have attempted to gather the functionalities of CCEs (Nitithamyong and
Skibniewski,2004,Wilkinson,2005,Becerik,2004),produceafeatureslistorchecklist(CICA,
2003,BreetzkeandHawkins,2002),andanalyzetheiravailabilityanddistributioninsomesample
systems(Liuetal.,2011).TheseworkswerehelpfultoidentifytheavailablefunctionalitiesofCCEs
but theyweremainly from the systemvendorsanddidn’t reflect theusers’perspectives. In this
regard,Ruikaretal.(2005)hadtriedtogainaninsightfromtheusers’perspectivesontheuseof
suchsystems.Linetal(2013)studiedthefactorseffectingonusersatisfaction.Butnopublication
wasfoundtostudytheusers’attitudeorchoiceson thefunctionalities thatCCEsarecapableof
providing.This isunsatisfactoryaseffective functionmanagement isparticularlycrucial for the
end-userstounderstandthefunctionalitiesprovidedbytherespectivesystemspriortoadoptingand
implementingthetechnology,asselectingwrongsystemwillsurelyresultintime-wastingandother
costlyproblems(Raoletal.,2002).

Thispaperisanattemptaimingtoinvestigatefromusersperspectivesbasedonaquestionnaire
survey.TheresultswillprovideanempiricalevidenceofuserneedstofunctionalitiesofCCEs

2. FUNCTIoNALITIES oF CCES

In CCEs, the main and purposeful function is to share project documents among project
participants.Currentsystemsarenotonlyallowingsharingthedocumentsthroughthenetwork,
but also enabling users to manage the files locally or remotely without installing any extra
software.Inaddition,thelatestCCEsprovidemanysupportingoradditionalfunctionstofacilitate
theinformationtransferandcommunicationtasks,tostreamlinetheworkflowandtocollaborate
withtheotherpartnersduringconstructionprocess,withsomecustomizedenvironments.Some
extrafunctionalmodules,e.g.e-tenderingservice,are introducedto thesystemsandprovide
additionalfunctionalitiestotheend-users.

Inthisresearch,theauthorsusethecategorizationgiveninLiuetal.(2011),whichgrouped
all functionalities into 4 categories: System administration, Document management, Workflow
management and Communication tools plus add-ons. The hierarchical and interrelated structure
ofCCE,functionsandfeaturescanbeillustratedasFigure1.Moredetailsaboutthefunctionsand
featurescanbefoundinLiuetal.(2011)andCharalambousetal.(2012).

3. RESEARCH METHodoLoGIES

3.1. The Questionnaire Survey
Surveyisacommonlyusedmethodforbehaviouralresearch(SommerandSommer,2002),viaa
lotofmethods,suchasinterviewing,questionnaires,orbyobservation(ZowghiandCoulin,2005).
Inthisresearch,theauthorsadoptedquestionnairesurveytocaptureusers’perspectivestoCCEs
functionalities.

Thequestionnaireofthisresearchwasdividedintothreemainsections.Sectionone(titleand
introduction)aimstoexplainwhat thisresearchisforandhowthissurveyisundertaken.Italso
encourages the respondents tocontinuecompleting thisquestionnaire survey.Section2 (general
information)isconcernedwiththecollectionofgeneralinformationoftherespondentsandtheir
organizations.Section3(userattitudeelicitation)isthemajorpartandisaimingattheactualgoal
ofthissurvey.Thequestionaskedandallitemsinquestionsinlinewiththefunctionsandassociated
featuresgiveninFigure1.Inaddition,athank-youpartandreturnedmethodsareattachedtothelast
partofthequestionnaire.



International Journal of e-Collaboration
Volume 15 • Issue 4 • October-December 2019

3

Therespondentsgroupsinthesurveyweredefinedasarchitectandcontractors.Thereasonsare
follows:1.thedocumentsproducedbyarchitectsareoftenthecorematerialsinconstructionprocess.
2.themobilityofcontractorsoftenadddifficultiesontheinformationtransferandcommunication
duringconstructionprocess,whichmakesthestudymuchmorecrucial.

3.2. Statistical Analysis
Afterthequestionnairesurvey,multivariatestatisticalmethodswereusedtoanalyzethesurveydata,
includingthereliabilityanalysisoftheoverallscaleandsubscalesofthequestionnairesurvey,and
theone-wayanalysisofvariance(ANOVA)forthegroupingofrespondents’organizationaltypes
andorganizationalsizes.

3.2.1. The Reliability Analysis
Inordertocheckthereliabilityofsurveydata,itisnecessarytoanalyzethereliabilityofsurvey
data.Cronbach’salphareliabilitycoefficientisthemostcommonlyusedreliabilitycoefficient,and
itsformulaisshowninEquation(1):

α=(k/(k-1))*(1-(∑Si^2)/ST^2) (1)

whereKisthetotalnumberofitemsinthescale,Si^2istheintra-itemvarianceofthescoreofitem
I,andST^2isthevarianceofthetotalscoreofallitems.

ItcanbeseenfromEquation(1)thatalphacoefficientevaluatestheconsistencybetweenscores
ofeachiteminthescale,whichcontributestotheinternalconsistencycoefficient.Thismethodis
suitableforreliabilityanalysisofattitudeandopinionquestionnaire(scale).Thereliabilitycoefficient
ofthetotalscaleshouldbeabove0.8,andbetween0.7and0.8isacceptable.Thereliabilitycoefficient
ofthesubscaleshouldbeabove0.7,andbetween0.6and0.7isacceptable.IftheCronbach’salpha
coefficientisbelow0.6,thequestionnaireshouldbere-compiled(GliemandGliem,2003).

Figure 1. Functions and associated features for CCEs
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3.2.2. Analysis of Variance (ANOVA)
ANOVAisusuallyusedtotestthesignificanceofthedifferencebetweentwoormoresamples(Girden,
1992).Inthissurvey,one-wayANOVAisusedtostudywhetherdifferentlevelsofacontrolvariable
havesignificantinfluenceontheobservedvariable.Thesurveysamplewasdividedintodifferent
groupsaccordingtothetypeandsizeoftheorganizationsthatrespondentsbelongedto.One-way
ANOVAwasusedtoanalyzethesurveysamplestotestwhetherdifferentorganizationaltypesor
organizationalsizeshadsignificantinfluencesonthefunctionalrequirementsofrespondentsinthe
fouraspectsofCCEs, i.e., systemmanagement,documentmanagement,workflowmanagement,
andcommunicationandattachment.Thenullhypothesiswassetthatdifferentorganizationtypesor
organizationsizeshadnosignificantimpactonthefunctionalrequirementsofrespondentsinCCEs.
Thelevelofsignificancewassetat0.05.Ifthesignificancewaslowerthan0.05,thenullhypothesis
wouldberejected,anditwouldbeindicatedthatdifferentorganizationtypesororganizationsizes
hadsignificantinfluencesonthefunctionalneedsofrespondentsinCCEs.

4. dATA CoLLECTIoN ANd FINdINGS

As soon as questionnaire was finalized and pilot study was completed, survey was undertaken
betweenJuly2011andApril2012.Thequestionnairesweredistributedtoarchitecturalfirmsand
contractor corporations randomly selected from local yellow pages in Chongqing, China. The
distributionwasmainlydonebypostalmail,andemailmailinglist.Toincreasetheresponserate,
one-to-oneadministrationwasadopted, i.e.personalnetworkand face-to-facevisitwereused to
accessmorerespondents.Atotalof600copiesofquestionnaireweredistributed.Totally158copies
werereturnedand103copieswereconsideredvalidforthisresearchafter45copieswerescreened
outduetoincompleteness.

4.1. The Reliability Analysis
SPSSsoftwarewasusedtoconductreliabilityanalysisonthesurveysamples,andtheanalysisresults
wereshowninTable1. ItcanbeseenfromTable1 that theoverallCronbach’salphareliability
coefficientis0.851,greaterthan0.8.AndCronbach’salphareliabilitycoefficientsofthequestionnaire
subscaleareallgreaterthan0.8,soindicatingthatthequestionnaireresponseshaveahighreliability
andareacceptable.

4.2. Profile of Respondents
Theprofileofrespondentsincludestheorganization’ssize,typeandtherespondents’positionin
organizations.Figure2showstheorganizations’sizewhichisclassifiedasthreegroupstomeetthe
definitionofEuropeanCommissionstoSMEandlargeenterprise.Theresultindicatesthatthereis
nobiasfortheorganization’ssize.Figure3showsthatrespondentsaremainlyfromthearchitectural
firms(17%)andcontractors(35%forgeneralcontractorsand17%forsubcontractors),whichconsist
of69%respondentsintotal.Itisindicatedthattherespondentsaremostlyfallingintotheresearch’s
targetgroups.Figure4showsthepositionsofrespondentsintheirorganizations.Mostrespondents
consistofconstructionprojectmanagers(24%),engineers(17%),architects(14%)andresearchers/
analyst(14%).TheyarenormallyinthefrontlineifusingCCEsandthereforetherespondentshave
wellrepresentedthetargetedusers.

4.2. Users’ Needs in Functionalities for CCEs
Inthequestionnaire,respondentswereaskedtochoosetheessentialfeaturesineachfunctionmodule
fromtheirownopinion.Thequestionitemswereinmultipleresponsesstyleandpercentageofall
caseswasusedforlateranalysis.
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Table 1. Reliability analysis of questionnaire quantity scale and subscale

Item Scale Variance if Item 
Deleted

Corrected Item-Total 
Correlation    Cronbach’s Alpha

Other 64.251 0.183 0.821

Client-endsoftwaresupport 62.544 0.330 0.818

Localization/multi-
languages 60.865 0.517 0.813

Security 64.186 0.145 0.822

Hand-helddevicessupport 62.172 0.137 0.828

Accesscontrol/monitor 64.067 0.117 0.823

Projectwizard/template 60.843 0.519 0.813

Projectinbox/noticeboard 62.347 0.323 0.818

Customizationofproject
web 63.141 0.226 0.820

Multi-projectssupport 62.867 0.309 0.819

Projectpanel/dashboard 62.913 0.251 0.820

Userdirectory/address
book 60.377 0.582 0.811

Userhierarchicalprofiling 61.252 0.491 0.814

Other 65.057 0.022 0.823

Disasterprotection 60.589 0.555 0.812

Workflowintegration 63.799 0.157 0.822

Filestorageandarchival 61.425 0.450 0.815

Multi-formatfilessupport 61.804 0.394 0.816

Printing-out 61.252 0.465 0.814

Trackrecordandhistory 60.639 0.553 0.812

Searchtools 61.525 0.469 0.815

Notificationofchange/
new 61.087 0.490 0.814

Mark-up/revise 60.360 0.586 0.811

Remoteviewing 60.687 0.542 0.812

Filesharing/publishing 61.784 0.487 0.815

Fileencryption 64.487 0.053 0.825

Fileupload/download 62.063 0.430 0.816

Other 64.775 0.099 0.822

Reportonworkflow 61.246 0.466 0.814

Real-timeevent
management 62.179 0.345 0.817

Changeorderandapproval 59.416 0.711 0.808

TQ,RFIManagement* 61.533 0.436 0.815
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4.2.1. System Administration
FromFigure5,itisfoundthatmostrespondents(75.2%)requirethefeatureofmulti-projectssupport.
Morethanhalfofthemtakeuserprofiling/authorization,userdirectory/address,projectcontrol
panel/dashboard,accesscontrol/usagemonitorandSecurityfeaturesasessentialones.Thehigher
ratesofthesefeatureoptionsindicatethattheusersemphasizethesystem’susability,feasibilityand

Figure 2. Organization’s size

Item Scale Variance if Item 
Deleted

Corrected Item-Total 
Correlation    Cronbach’s Alpha

Processmanagement 64.036 0.120 0.823

Integratedprojectcalendar 63.290 0.224 0.820

Other 64.410 0.230 0.821

Health&Safetyfiles 61.724 0.474 0.815

e-Tendering/bidding 61.925 0.384 0.816

WebCamfacility 62.989 0.263 0.820

Audio/Videoconferencing 64.923 0.003 0.826

Discussionforum/group 62.063 0.366 0.817

Instantmessenger(IM) 65.309 0.048 0.827

E-mail 63.808 0.199 0.821

Thetotalscale 0.851

Table 1. Continued
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Figure 3. Organization’s type

Figure 4. Respondents’ position in organizations
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security.Thefeaturesofdesigningaprojectweb(customizationofprojectwebandprojectwizard/
template)getfewerrates.Thisimpliesthatrespondentsareconfidentinusingthistechnologyandcan
dothisdesigningjobwithlesshelp.Itsomewhatreflectstheusers’maturityinusingtheuniversal
informationtechnologies.Thiscanalsobeprovedfromthelowerneedtoclient-endsoftware.Actually,
CCEsarenotacreativetechnologyotherthangenericinternetbrowserwithsomeplug-ins.So,the
usersshouldhavenomajorobstacleinusingthistypeofweb-basedinformationsystems.Furthermore,
therespondentsshowaninterestinhandhelddevicessupportastherearearound20%respondents
takingthisasanessentialfeature.Finally,duetogeographicalrestrictionofconstructionindustry,
theparticipantsarenotsointerestedintheLocalizationofCCEs.

Accordingtotheorganizationtypeandorganizationsizeofthewholesurveysample,one-way
ANOVAisconductedforusers’functionalrequirementsofsystemmanagement,asshowninTable
2.AscanbeseenfromTable2,exceptforprojectinbox/noticeboardandotherfeatures,whichare
relatedtotheorganizationalsizeofrespondents,thegeneralviewsonsystemmanagementfunctions
areconsistent.userhierarchicalprofiling,multi-projectssupport,projectinbox/noticeboard,project
wizard/templateandaccesscontrol/monitorarerelatedtotheorganizationaltypesofrespondents,
andrespondentshavethesameviewsontheotherfunctions.

4.2.2. Document Management
Ofall14featureoptionsinthisfunctionmodule,10havebeenselectedbymorethan50%
respondentsandtheothersgetpositivefeedbacksaswell.It indicatesthat,astheprinciple
functionofCCEs,almostallthefeaturesassociatedtothisfunctionarerequiredbytheusers.
Among them, file transfer, sharing and searching are the most wanted features, while file
encryption,notification,track,printingandstoragegetalsohighscores.Itimpliestheusers
havethestrongneedsinsharing,renewingandprocessingthedocument.Inaddition,nearly
halfofrespondentsselectremoteviewing,mark/reviseandmulti-formatsupportasessential
features.Thisisunderstandableconsideringthemobileandfragmentednatureofconstruction
process.Finally,workflowintegrationgetsthelowestscore.However,theauthorsassumeit
doesn’tmeanthisfeatureisnotimportantastherearestillnearlyonethirdrespondentsselecting
thisfeature.Itmaybebecausethatthisfeatureisstillnewandisnotwidelyacknowledged
bytheusers(seeFigure6).

Figure 5. Frequencies of features associated with system administration
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Accordingtotheorganizationtypeandorganizationsizeofthewholesurveysample,one-way
ANOVAwasconductedforusers’functionalrequirementsofdocumentmanagement,asshownin
Table3.AscanbeseenfromTable3,fileupload/download,remoteviewing,notificationofchange
/ new and printing-out in the document management function are significantly different among
groupsdividedbyorganizationalsize.Andtherearesignificantdifferencesbetweengroupsdivided

Table 2. One-way ANOVA was conducted for user requirements of system management functions according to organization 
size and organization type

Item Mean

ANOVA of System Management 
Function Survey Data Grouped 

by Organization Size

ANOVA of System Management 
Function Survey Data Grouped 

by Organization Type

F Sig. F Sig.

Other 0.09 3.809 0.025* 0.416 0.890

Client-endsoftwaresupport 0.30 0.181 0.835 1.558 0.158

Security 0.16 2.095 0.128 1.115 0.360

Localization/multi-languages 0.52 0.142 0.867 1.096 0.372

Hand-helddevicessupport 0.30 0.901 0.409 0.636 0.725

Projectwizard/template 0.51 0.675 0.512 2.322 0.031*

Accesscontrol/monitor 0.32 0.578 0.563 3.907 0.001*

Projectinbox/noticeboard 0.50 4.541 0.013* 3.600 0.002*

Customizationofprojectweb 0.42 0.437 0.647 1.364 0.230

Multi-projectssupport 0.76 2.522 0.085 2.693 0.014*

Projectpanel/dashboard 0.49 0.542 0.583 1.553 0.159

Userdirectory/addressbook 0.53 0.534 0.588 1.830 0.090

Userhierarchicalprofiling 0.65 2.537 0.084 3.808 0.001*

Note: If sig. Is lower than 0.05, there is significant difference in the views of different groups on this item

Figure 6. User’s preference in document management
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byorganizationaltypesforfileupload/download,remoteviewing,mark-up/revise,notificationof
change/new,searchtools,printing-out,multi-formatfilessupportanddisasterprotectionindocument
managementfunctions.

4.2.3. Workflow Management
Inthisfunctionmodule,aroundtwothirdofrespondentsselectcalendarandprocessmanagement
featuresasessentialones.Thisimpliesthattheuserspaymuchemphasisonthesmoothandin-time
constructionprocessmanagement.Thiscanalsobeprovedfromthethirdhigherratingofreal-time
eventmanagement.Tokeeptheworkgoingsmoothlyandavoidfurtherdispute,theusersalsoneed
thefeatureofrecordingchangeorderandreportonworkflow(seeFigure7).

Accordingtotheorganizationtypeandorganizationsizeofthewholesurveysample,one-way
ANOVAofusers’functionalrequirementsinworkflowmanagementwasconducted,asshownin
Table4.AscanbeseenfromTable4,onlyProcessmanagementhassignificantdifferencesinusers’
viewsonworkflowmanagementfunctionalrequirements,whiletheremainingfeatureshavethesame
views.Andtherearesignificantdifferencesamongthegroupsdividedbyorganizationaltypeinthe
users’viewsonIntegratedprojectcalendar,Reportonworkflow,andOtherfeatures.

4.2.4. Communication and Add-Ons
Thelastfunctionmoduleiscommunicationandadd-ons.Itisfoundthatmostofrespondents(83.3%)
takeemailastheessentialfeatureinthesystems.Buttheirchoicesinotherfeaturesaremuchdispersed.
Noneoftherestfeaturesareselectedbymorethanhalfofrespondents.Ontheonehand,thissuggests
thattheusersstickonthecommunicationmeantotheirtraditionalandpopulartools.Ontheother

Table 3. One-way ANOVA was conducted for user requirements of document management functions according to organization 
size and organization type

Item Mean

ANOVA of Document 
Management Function Survey 
Data Grouped by Organization 

Size

ANOVA of Document 
Management Function Survey 
Data Grouped by Organization 

Type

F Sig. F Sig.

Other 0.04 0.858 0.427 0.659 0.706

Disasterprotection 0.46 2.105 0.127 2.934 0.008*

Workflowintegration 0.30 1.221 0.299 1.018 0.424

Filestorageandarchival 0.58 0.488 0.615 1.099 0.370

Multi-formatfilessupport 0.51 1.385 0.255 2.334 0.030*

Printing-out 0.50 4.184 0.018* 3.922 0.001*

Trackrecordandhistory 0.57 1.490 0.230 2.045 0.057

Searchtools 0.69 2.139 0.123 2.226 0.039*

Notificationofchange/new 0.55 4.597 0.012* 3.229 0.004*

Mark-up/revise 0.54 0.493 0.612 2.634 0.016*

Remoteviewing 0.46 4.306 0.016* 3.275 0.004*

Filesharing/publishing 0.78 0.526 0.593 1.663 0.127

Fileencryption 0.50 0.439 0.646 1.877 0.082

Fileupload/download 0.76 5.557 0.005* 7.186 0.000*

Note: If sig. Is lower than 0.05, there is significant difference in the views of different groups on this item
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hand,italsoprovesthatthefeaturesinthismoduleareoptionalorunnecessaryforpresentinginthe
systems(seeFigure8).

Though,itisfoundthat,amongalloptionalfeatures,e-Tenderingseemedhavebetterpotentialas
morethan40%respondentsregardeditasessentialfeature.Thisfeaturemaybeamust-havefeature
inthefutureproductsorbecomesaseparateproductforsale.Inthisregard,LouandAlshawi(2008)
haveconfirmedintheirresearchtheapplicationofE-Tenderingsystemsinconstruction.

Accordingtotheorganizationtypeandorganizationsizeofthewholesurveysample,one-way
ANOVAwasconductedonusers’communicationandattachmentfunctionalrequirements,asshown
inTable5.AscanbeseenfromTable5,therearesignificantdifferencesinusers’viewsonE-mail,
Instantmessenger(IM),e-Tendering/biddingandOtherfeaturesincommunicationandattachment
functionsamonggroupsdividedbyorganizationsize.Andtherearesignificantdifferencesinusers’
viewsonE-mail,Instantmessenger(IM),Discussionforum/group,WebCamfacility,e-Tendering/

Figure 7. User’s preference in workflow management

Table 4. One-way ANOVA was conducted for user requirements of workflow management functions according to organization 
size and organization type

Item Mean

ANOVA of Workflow Management 
Function Survey Data Grouped by 

Organization Size

ANOVA of Workflow Management 
Function Survey Data Grouped by 

Organization Type

F Sig. F Sig.

Other 0.05 1.772 0.175 9.906 0.000*

Reportonworkflow 0.49 0.542 0.583 2.916 0.008*

Real-timeeventmanagement 0.52 0.703 0.498 0.672 0.695

Changeorderandapproval 0.53 1.609 0.205 1.442 0.198

TQ,RFIManagement* 0.42 0.610 0.545 1.535 0.165

Processmanagement 0.67 3.501 0.034* 1.384 0.221

Integratedprojectcalendar 0.69 1.678 0.192 4.462 0.000*

Note: If sig. Is lower than 0.05, there is significant difference in the views of different groups on this item
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bidding,andHealth&Safetyfilesincommunicationandattachmentfunctionsamonggroupsdivided
byorganizationaltype.

5. ANALySIS ANd CoNCLUSIoN

5.1. General
Thequestionnairesurveyhascollectedusefulinformationforanalysisaboutuserrequirementsto
functionalitiesofCCEs. It aims toelicit requirements from the targetedusergroups indifferent
positionsandfromdifferentrangesoforganizations.Specifically,itemphasizesongatheringthe
attitudeandexpectationofthecontractorsandarchitects’perspectives.

Figure 8. User’s preference in communication and add-ons

Table 5. One-way ANOVA was conducted for user requirements of communication and additional functions according to 
organization size and organization type

Item Mean

ANOVA of Communication and 
Additional Function Survey Data 

Grouped by Organization Size

ANOVA of Communication and 
Additional Function Survey Data 
Grouped by Organization Type

F Sig. F Sig.

Other 0.04 5.748 0.004* 0.552 0.793

Healthy&Safetyfiles 0.25 1.312 0.274 4.073 0.001*

e-Tendering/bidding 0.42 3.976 0.022* 2.401 0.026*

WebCamfacility 0.32 0.183 0.833 3.096 0.006*

Audio/Videoconferencing 0.31 0.527 0.592 1.733 0.111

Discussionforum/group 0.42 1.070 0.347 2.540 0.019*

Instantmessenger(IM) 0.33 18.190 0.000* 2.507 0.021*

E-mail 0.83 3.825 0.025* 3.051 0.006*

Note: A sig. lower than 0.05 indicates that there is significant difference in the views of different groups on this item
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Thesurveyshowsthat,althoughtraditionalmeansofinformationtransferandcommunication
stilldominant,newerelectronicmeansarenowonthewaytobecomeanalternativeapproachof
communicationintheconstructionindustry.

SurveyalsoshowsthattheuseofCCEshadbeenacknowledgedbytheusers.Morethanhalfof
respondentshadtheexperiencesinusingsuchsystems,coveringdifferentpositionsofrespondents
andorganizationsindifferenttypesandsizes.However,theattitudeandexpectationtothesystems’
functionalities varied. Some respondents perceived functionalities of CCEs good enough whilst
slightlymorerespondentswerenotsatisfied.Also,somemajorfeatureswerewellacknowledgedbut
theotherswerenotfromtherespondents’feedback.Overall,respondentsdidnotshowacommon
agreementtothefunctionalitiesprovidedbytheexistingsystems.

One-way ANOVA was conducted according to the organization type organization size of
respondents. Significant differences among different groups were found in the respondents’
requirementsforCCEssystemmanagementfunction,documentmanagementfunction,workflow
managementfunction,communicationandadd-ons.Intermsofuserrequirementsforthesystem
managementfunction,respondentsofdifferentorganizationalsizeshadvariedviewsontheProject
inbox/noticeboard.Specifically,companieswithmorethan250employeesneededthisfunctionmore.
Surveyparticipantsfromdifferenttypesoforganizationshelddifferentviewsonuserhierarchical
profiling,multi-projects support,project inbox/noticeboard,projectwizard/template, andaccess
control/monitor:Forexample,comparedtoarchitecturalfirmsandsub-contractors,engineeringfirms
hadmorepositiveviewsonuserhierarchicalprofiling,projectinbox/noticeboardandprojectwizard/
template.Nearly100%ofengineeringfirmschosethesefunctions.Onthecontrary,comparedtoother
typesoforganizations,engineeringfirmshadlowerdemandformulti-projectssupportandaccess
control/monitorsystemmanagementfunctions.Intermsofuserdemandfordocumentmanagement
functions,companieswithasizeofmorethan250employeeshadgreaterdemandforfileupload/
download,remoteviewing,andnotificationofchange/new,andprintingout,indicatingthatlarger
companiespaymoreattentionondocumentmanagement.respondentsofdifferentorganizational
typeshadsignificantlydifferentviewsonfileupload/download,remoteviewing,mark-up/revise,
notification of change/new, search tools, printing out, multi-format file support and disaster
protection.Forexample,comparedtoothertypesoforganizations,engineeringfirmshadgreater
requirementsformark-up/revise,notificationofchange/new,searchtools,multi-formatfilesupport
anddisasterprotection.Onthecontrary,theyhadlittlerequirementforremoteviewing.Intermsof
userrequirementsofworkflowmanagementfunction,respondentsofdifferentorganizationalsizes
hadsignificantdifferencesonlyintherequirementsofprocessmanagement.Specifically,enterprises
withlessthan50employeespaidmoreattentiononprocessmanagement.Thereweresignificant
differences in the opinions of respondents of different organization types on Integrated project
calendarandreportonworkflow.Forexample,comparedtootherorganizationtypes,engineering
firmsdonotneedIntegratedprojectcalendarandreportonworkflow,butgeneralcontractorpaid
moreattentionon these twofunctions. Incommunicationandadd-on functionsofuserdemand,
differentorganizationscalesurveyshowssignificantdifferencesexist.Amongthem,companieswith
lessthan50employeespaidmoreattentiononinstantmessenger(IM),healthandsafetyfiles,while
largercompaniespaidlessattentiononthem,indicatingthatIM,healthyandsafetyfilesbysmall
companiesarerequiredmorethantheothers.ThesystemsupplierofCCEsshouldmakesurethese
functionsforsmallcompaniesareprovided.

5.2. Classification of Features From Users’ Perspectives
ThissurveyprovidesevidencetoclassifythefunctionalitiesofCCEsfromuserperspectives.The
resultsshowthatusersaremostlyconcernedonthesecurityofCCEs.Allfeaturesrelatedtosecurity,
includingsystem’ssafetyanddocument’sprotection,havedrawnmuchattentionfromusersinthe
survey.Thesefeatures,includinguserauthentication,accesscontrol,systemenabledsecurity,file
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encryption,filearchivalanddisasterprotection,shouldbeconsideredessentialandtakenintoaccount
forasuccessfulproduct.

Thesurveyalsoshowsthatdocumentmanagementisthemajorandprinciplefunctionforthe
usersadoptingCCEs.Almostallfeaturesassociatedwiththisfunctionweregivenhigherpriorityby
theusers,includingfileupload/download,filesharing/publishing,mark-up/revise,notification
ofchange/new,searchtool,trackrecord/history,printing-out,multipleformatsupport,andfile
storage/archival.Inconjunctionwiththefeaturesinsystemadministrationmodulethatfacilitate
documentmanagement, itproves that theusersviewtheeffectiveusageandcontrol toCCEsas
essentiallyimportantcharacteristicofusingsuchsystems.

ThesurveyresultsfurthersuggeststhatcompatibilityissueshouldbeconsideredinCCEs.On
theonehand,usersprefertomanagemultipleprojectsinasingleproduct.Theyalsoneedtoview
multipleformatsofdocumentswithouthavingtouseadditionalsoftware/plug-ins.Ontheotherhand,
therequirementoffilestorage/archivalimpliedthatusersneededtousethedatageneratedinthe
projectseitherforfurtherreferenceorformigratingtoanothersystem.Therefore,thecompatibility
ofvariousproductsisputforwardto.Thisalsoraisestheissueofstandardizationstatedbyprevious
studies(Dawoodetal.,2002,Becerik,2003).

Inaddition,thesurveydemonstratestheinterestofusersinsomenewfeaturesthatcouldpossibly
beintegratedintoCCEsinthefuture.E-tenderingandworkflowintegrationwouldbegoodexamples.
Althoughtheyhavenotreceivedhigherpriorityfromusers’choice,morethanonethirdofrespondents
wouldpreferthemtobeessentialfeaturesinthesystems.

Surveyresultshaveshownhigheracknowledgementofusers tomaturetechnologiessuchas
e-mail.Incontrast,theresultsalsoshowtheloweruseracceptancetosomenewtoolslikeinstant
messaging,audio/videoconferencing,hand-helddevicesandweb-camfacility.Thissuggeststhatthe
newtechnologiesarenotmatureorsuitableforuseatthecorporatelevel.Italsogivestheevidence
thatusersintheconstructionindustryarelaggingbehindthenewtechnologyandarenotsavvyto
adoptingnewtools(Hosseinietal.,2012).However,thereweresomepositivefeedbackstosomeextent.
Theadvancementoftechnologiesmaybringthechangestotheadoptionofthesetoolsinthefuture.

TheinvestigationofuserrequirementshasprovidedevidencestoclassifythefeaturesofCCEs
fromusers’perspectives.Theauthorhasthereforegroupedthefeaturesintothreecategories:most
wantedfeatures,wantedfeaturesandoptionalfeatures.Thisclassificationisbasedonthepercentagesof
alloptionalfeatures.Allfeaturesgainedmorethan50%ratioarerankedasthemost-wantedcategory.
Thefeaturesratedbetween30%-50%arerankedaswantedfeatures.Alltherestarerankedoptional
feature.Then,theclassificationisshowninTable6.

Table 6. Classification of features according to respondents’ attitude
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5.3. Recommendation and Limitations
In this survey, users were investigated of their attitudes towards functionalities of CCEs via
questionnairesurveys.Byselectingandinvestigatingsomerespondentsfromthetargetgroups(i.e.,
architectsandcontractors),users’requirementstothefunctionalitiesofCCEsareelicited.Together
withpreviousstudyaimingtoinvestigatesystems’provisions(Liuetal.,2011),ourresearchhas
examinedthesystems’provisionsanduserrequirementsrespectively.Throughtheinvestigations,
theauthorsareabletolistandclassifythefeaturesofCCEs.Fromthefirstimpression,theauthors
havefoundthattherearesomecommonpoints,aswellassomedifferences,onthefunctionalities
fromsystemvendorsandusers’perspectives.Furtherresearchisthereforeneededtofindwhatthe
differencesthereare,todemonstratetherelationshipsofsystems’vendorsandusers’choices,andto
producealistofmajorcomponentsfrombothsides.Throughthiscomparison,theresearcherscanalso
effectivelyfindthematchorgapbetweensystemprovisionsanduserrequirementstothefunctionalities
andalsoconcludetheprimalresultsregardingthisissue,e.g.theirdifferenceandcommonness,or
thepossiblenewprovisionsfromthesystemsand/orrevealtheusers’unfulfilledneeds.

Like other questionnaire survey, although the author has made efforts to remain the
surveyunbiased, it’snotalwayspossible to judgeandmanage the respondents’motivation
andbehavior.Forexample,itisdifficulttoavoidtherespondentstocaterfortheitemslisted
in thequestionnaireandneglect theirotherneeds inmind.Thegeographical restrictionof
respondentsmayalsobeanotherlimitation.

Despitethelimitationsstated, thisresearchwasundertakenindependently.Theauthorshave
alsopaidemphasisonelicitingtheuserrequirementsinareasonablewayandgreatcarewasapplied
ininterpretingtheresultsaswell.Therefore,theoutcomesofthisresearchshouldn’tbebiasedin
anywayandshouldgivesomeinsightstotheuserrequirementstocurrentimplementationofCCEs
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